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© Filler for degradable plastics and process for producing the same. 



© In order to provide a filler for degradable plastics which can simplify the stages for producing a degradable 
plastic, give effective plastic-degradability, and stabilize the quality of the plastic article, the filler is used as a 
carrier substance and effective biodegradable and/or photodegradable components are adsorbed on the surfaces 
of the filler particles via a surface treating agent. 
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The present invention relates to a filler applicable to degradable plastics considered to be available for 
the purpose of global environmental protection and a process for producing the same. More specifically, the 
filler is produced by using a filler, such as an extender pigment, e.g., calcium carbonate, and clay; an 
inorganic or organic pigment, e.g., titanium oxide, iron oxide, and phthalocyanine green, as a carrier 
material, adsorbing effective biodegradable and/or photodegradable component(s), such as starch, ben- 
zophenone, anthraquinone, transition metal salts, and oxidization accelerators, on the particle surface of the 
filler, as a uniform coating, via a surface treating agent, such as, a silane coupling agent, a fatty acid, a resin 
acid,' or a salt thereof, after which the surface-treated filler is kneaded and filled in the plastics thereby 
uniformly dispersing the plastic-degradable effective component(s) in the plastics so as to be effectively put 
into practice. 

Various environmental conditions on the earth are not permanent conditions imparted by humans, but 
are balanced in a closed ecological systems, "the earth", constructed and maintained as the result of life 
activities taking place over several billions of years since the beginning of life. For this reason, they never 
has an inexhaustible capacity which admits all kinds of human activity which ignore the cartulary system. 
Consequently, essentially unlike naturally originating products such as wood and paper, having a cartulary 
cycle in the natural environment, artificial products, such as plastics, which are not part of the circulatory 
system in the environment, are impossible to assimilate into the environment after being diffused into the 
environment. Also, it is very difficult to carry out such activity as artificial treatments and recovery. These 
are the reasons why plastic degradation measures become a necessary proposition. 

Recently, global environmental problems, such as atmospheric and ocean pollution, have been 
exposed. Measures for treating disposal products of plastics which are yearly produced in an amount of 
about one hundred million tons have been being taken up globally. For these measures, filling up, burning 
up, recycling the disposal products, and other measures have been being put into practice. However, these 
measures have not yet achieved essential settlement and, thus, for the moment, decrease in volume by the 
introduction of degradable plastics and apparent disappearance by their spontaneous purification have been 
attempted. In several countries, the examination has already been made to enterforce rules and regulations 
such as regulations for using non-degradable plastics and taxation of their use. 

Plastics have excellent workabilities, and are suitable for mass production, are light, have high weather 
and chemical resistances, are easy to be colored, and have good decorative properties, in comparison with 
metals such as iron. Recently, plastics having improved in terms of physical/mechanical/thermal properties 
due to so-called engineering plastics having been developed. The total amount of plastic production in 
Japan has been increasing year by year and has now reached twelve million tons per year. Their 
application fields are very wide, i.e, they are used in industrial parts, automobiles, electrical household 
appliances, daily necessities, miscellaneous goods, and many other applications. Plastics are indispensable 
and useful for our lives as described above, but their non-degradability has been being criticized not only as 
a source of environmental pollution but also as a major cause of global environmental problems. Accord- 
ingly, the development of degradable plastics have been strongly needed. 

At present, degradable plastics have roughly been classified according to their degradation mechanism 
into biodegradable and photodegradable plastics. Furthermore, in the biodegradable plastics, degradable 
plastics in a narrow sense where polymers themselves are degraded by utilizing enzymes or microorgan- 
isms and biological breaking down plastics in which starch, etc. are incorporated in plastics and said starch, 
etc., are degraded to loose the forms of plastics themselves have been known. The term "photo-degradable 
plastics" is intended to means plastics which are degraded by irradiating sun light, ultraviolet, etc. From the 
technical standpoint, those in which photodegradable groups, such as carbonyl, are introduced and those to 
which effective components, such as transition metal salts, oxidization accelerators, and photosensitizes, are 
added to impart them photodegrabilities have been known. In any case, the most important problems are 
that these effective components are uniformly dispersed on the plastics. 

In order to impart degradability to the plastics, in many cases, effective components are added in 
amounts of not less than 0.001 part by weight and 80-90 parts by weight based on resin, in spite of their 
degradation mechanism. Up to now, methods in which these components are kneaded separately from the 
fillers, such as a method involved in utilizing a master batch containing effective components, are applied as 
the addition method. However, conventional methods have poor operability, and are disadvantageous in that 
effective components can be uniformly mixed in products only with difficulty. Of these, since effective 
components cannot be uniformly mixed, these methods have serious problems that the effective compo- 
nents cannot be put into practice effectively, which leads to deteriorate quality such as deterioration in 
strength. 

In light of the above-enumerated problems, the present invention has been made, the object of which is 
to simplify the production stages of degradable plastics and, at the same time, to stabilize the quality of 
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plastic products. Thereby, the present invention proposes a technique notably important in measure for 
treating plastics which has been brought on problem in the global environmental viewpoint. That is, 
according to the present invention, since a filler for degradable plastics with effective component(s) having 
plastic-degradabilities adsorbed on the surfaces of filler particles to uniformly disperse the filler on them are 
5 provided, the stages for producing degradable plastics can be simplified. What is more, since the effective 
component(s) can be uniformly dispersed, their plastic-degradabilities can be exhibited effectively, and the 
quality of the products are stabilized, making it possible to use smaller amounts of the effective component- 
is). 

In order to attain the above-described object, the present filler for degradable plastics is comprised of a 

w filler used for plastics and having biodegradable and/or photodegradable effective component(s) adsorbed 
on the particles of the filler via a surface treating agent. The significance of its construction and actions will 
clearly be understood by the following explanation. 

That is, when an extender/color pigment, e.g., calcium carbonate, clay, talc, mica, titanium oxide, iron 
oxide, phthalocyanine green, ethylene tetrafluoride, carbon black, etc., is filled, an organic or inorganic 

75 surface treating agent, used for the purpose of improving the dipsersibilities of the filler and the affinities 
between the degradable plastics and the filler, and plastic-degradable effective component(s), in order to 
uniformly disperse the components over the entire surfaces of the filler particles having extended surface 
areas, are added to the filler to produce a filler for degradable plastics. The present filler is then filled in the 
plastics, thereby making it possible to uniformly disperse the effective components which impart deg- 

20 radability to the plastic products. The details will be explained hereinbelow. 

The filler to be used may be inorganic or organic, and are not specifically restricted. However, that in 
which the filler itself can easily be degraded in a normal environment is more preferable. For example, 
carbonate represented by calcium carbonate and magnesium carbonate; and hydroxide represented by 
aluminum hydroxide and magnesium hydroxide are easily degraded spontaneously in a normal environ- 

25 ment, particularly an acidic environment, so they are the optimum fillers to be used for producing 
degradable plastics. 

The kind of plastic degradable effective component is not specifically restricted but includes starch, 
powder of leather and vegetable fiber such as pulp which are used in the biodegradable plastics; ketone, 
such as benzophenone, and acetophenone, quinone, such as anthraquinone, transition metal salts such as 

30 cobalt naphthanate, oxidization accelerators, photosensitizers, which are added to photodegradable plastics; 
and the like. These effective components are utilized individually or in combination of two or more thereof. 
In usual, in order to enhance the affinity with plastics and to improve the dispersibility of the fillers, various 
surfactants inclusive of a silane coupling agent, a metal soap, a fatty acid or a resin acid are used to carry 
out surface treatment in either a dry or a wet process. Utilizing this stage, the above-described effective 

35 components which promote the decomposition of the plastics are added. 

Concerning the amount of the component added, 10 to 200% by weight, preferably 30% by weight or 
more in order to obtain a sufficient effect, are added for starch, 0.1 to 10% by weight, usually 0.5 to 5% by 
weight for ketone such as benzophenone or quinone such as anthraquinone, or 0.01 to 40% by weight, 
usually 0.1 to 20% by weight for transition metal salts, oxidization accelerators, photosensitizers and so on. 

40 In the technique where these plastic degradable effective components are mixed in the surface treating 
agent in advance, and the surface treating agent containing the effective components are added to the filler 
or a suspension thereof at the stage of the surface treatment (1 ), or the surface treatment agent and the 
effective components may be added simultaneously (2), or the effective components are added before or 
after the surface treatment stage (3), for example, in the case of starch, the fillers and the starch are 

45 respectively coated with the same treating agent, whereby both of them are meaningfully mixed with each 
other. With respect to the effective components which are added in a relatively smaller amount, these 
effective components and the surface treating agent are resulted in being uniformly adsorbed and dispersed 
on the surfaces of the filler particles. That is, in the present invention, since the plastic-degradable effective 
components are mixed with the filler during, before or after the surface treatment which has been carried 

so out conventionally, the plastic-degradable effective components are uniformly adsorbed on the surfaces of 
the filler particles. Thereafter, the surface-treated filler is kneaded and filled in the plastics. This makes it 
possible to effectively utilize the plastic degradable effective components. Furthermore, as an additional 
method which can be anticipated to obtain a similar effect, a method in which the plastic degradable 
effective components are kneaded in plasticizers such as dioctylphthalate (DOP) can be considered. 

55 In the filler for degradable plastics produced by the method of the present invention, the effective 
component which degrade plastics is uniformly adsorbed on the surface of the filler particles. When the 
fillers are used in the production of articles, degradability can be imparted to the plastics without requiring 
any special stage and, what is more, the effective component can be uniformly dispersed in the articles 
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without unevenness. Consequently, the filler of the present invention possesses remarkable merits such as 
savings due to decreased amount of effective component added, which cannot obtained by the conventional 
methods. Above all, calcium carbonate, which is relatively inexpensive and possesses an ability to 
neutralize acid, is also effective as a measure against acid rain and acidic soil. 

The present invention will now be described in greater detailed with reference to the following examples 
and comparative examples. 

Example 1 

To 20 kg of a wet synthesized slurry of colloidal calcium carbonate with a specific surface area of 20 
m 2 /g having a solid concentration of 8% by weight was added 1 kg of corn starch, and the mixture was 
thoroughly stirred and mixed. The slurry comprised of the colloidal calcium carbonate and corn starch was 
surface-treated by adding 600 g of a solution of 10% strength sodium salt of fatty acid, and it was dried and 
pulverized to produce a filler for degradable plastics. 

Example 2 

To 20 kg of a wet synthesized slurry of colloidal calcium carbonate with a specific surface area of 20 
m 2 /g having a solid concentration of 8% by weight was added a mixture in which 1 kg of corn starch had 
been previously added to 600 g of a solution of 10% strength sodium salt of fatty acid, followed by stirring 
so as to carry out a surface treatment. This was dried and pulverized to produce a filler for degradable 
plastics. 

Example 3 

To 20 kg of a slurry of phthalocyanine green with a specific surface area of 40 m 2 /g having a solid 
concentration of 10% by weight was added a mixture in which 1 kg of corn starch had been previously 
added to 500 g of a solution of 10% strength sodium salt of fatty acid, followed by stirring so as to carry out 
a surface treatment. This was dried and pulverized to produce a filler for degradable plastics. 

Example 4 

Corn starch (0.75 kg) was added to 1.2 kg of ground calcium carbonate with a specific surface area of 
10 m 2 /g, and the mixture was then incorporated in a 10 I volume Henschel mixer to be mixed for 20 
minutes. A sodium salt of fatty acid (29 g) was incorporated therein, and the mixture was again mixed in the 
Henschel mixer for another 10 minutes, to produce a filler for degradable plastics. 

Example 5 

To 1.2 kg of ground calcium carbonate with a specific surface area of 10 m 2 /g was added a mixture of 
0.75 kg of corn starch and 29 g of sodium salt of fatty acid having been mixed and stirred previously. The 
mixture was incorporated in a 10 I volume Henschel mixer, and then mixed for 40 minutes, to produce a 
filler for degradable plastics. 

Example 6 

A solution (1.2 kg) of 10% strength sodium salt of fatty acid was added to 20 kg with a wet synthesized 
slurry of colloidal calcium carbonate with a specific surface area of 20 m 2 /g having a solid concentration of 
8% by weight to carry out a surface treatment. It was filtered dried, pulverized, and 1 kg of corn starch was 
added thereto. The mixture was mixed in a Henschel mixer for 30 minutes, thereby to produce a filler for 
degradable plastics. 

Example 7 

A sodium salt of fatty acid (54 g) was added to 1 .2 kg of ground calcium carbonate with a specific 
surface area of 10 m 2 /g, the mixture was then incorporated in a 10 1 volume Henschel mixer to be mixed 
for 10 minutes to carry out surface treatment. Corn starch (0.75 kg) was incorporated therein, and the 
mixture was again mixed in the Henschel mixer for another 20 minutes, to produce a filler for degradable 
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plastics. 
Example 8 

5 A 10 I volume Henschel mixer was charged with 0.5 kg of corn starch and 15 g of sodium salt of fatty 

acid, and the contents were stirred and mixed for 30 minutes. Subsequently, 1.0 kg of talc having a specific 
surface area of 13 m 2 /g was added thereto, and the mixture was again stirred for another 10 minutes, to 
produce a filler for degradable plastics. 

w Example 9 

To 20 kg of a slurry containing aluminum hydroxide with an average particle size of 8 microns having a 
solid concentration of 10% by weight was added 1 kg of corn starch, and the mixture was stirred and 
mixed. Furthermore, 100 g of an aqueous 10% solution of a silane coupling agent was added the mixture 
75 and thoroughly stirred. The mixture was dried and pulverized, thereby producing a filler for degradable 
plastics. 

Example 10 

20 To a mixture of 0.8 kg of ground calcium carbonate with a specific surface area of 10 m 2 /g and 0.4 kg 
of aluminum hydroxide with a specific surface area of 7 m 2 /g was added 0.75 g of corn starch, and the 
mixture was incorporated in a 10 I. volume Henschel mixer and mixed for 20 minutes. To this mixture were 
added 29 g of sodium salt of fatty acid, followed by stirring for 10 minutes in the mixer to carry out surface 
treatment, thereby producing a filler for degradable plastics. 



25 
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55 



Example 11 



To 20 kg of a wet synthesized .slurry of colloidal calcium carbonate of a specific surface area of 20 m 2 /g 
having a solid concentration of 8% by weight were continuously added 600 g of a solution of 10% strength 
30 sodium salt of fatty acid and 20 g of anthraquinone and 20 g of benzophenone to carry out surface 
treatment. Drying and pulverizing this gave a filler for degradable plastics. 

Example 12 

35 To 20 kg of a wet synthesized slurry of colloidal calcium carbonate with a specific surface area of 20 
m 2 /g having a solid concentration of 8% by weight was added a mixture in which 40 g of anthraquinone had 
been previously added to 600 g of a solution of 10% strength sodium salt of fatty acid, followed by stirring 
so as to carry out a surface treatment to calcium carbonate particles. This was dried and pulverized to 
produce a filler for degradable plastics. 



Example 13 



To 20 kg of a slurry of phthalocyanine green with a specific surface area of 40 m 2 /g having a solid 
concentration of 10% by weight was. added a mixture in which 50 g of anthraquinone had been previously 
45 added to 0.5 kg of a solution of 10% strength sodium salt of fatty acid, followed by stirring so as to carry 
out a surface treatment. This was dried and pulverized to produce a filler for degradable plastics. 

Example 14 

50 A 10 I volume Henschel mixer was charged with 2.4 kg of ground calcium carbonate with a specific 
surface area of 10 m 2 /g, 21 g of sodium salt of fatty acid, 30 g of anthraquinone, and 30 g of 
benzophenone, followed by mixing them for 10 minutes, to produce a filler for degradable plastics. 



Example 15 

To 20 kg of wet synthesized slurry of colloidal calcium carbonate with a specific surface area of 20 m 2 /g 
having a solid content of 8% by weight were added 600 g of a solution of sodium salt of 10% strength fatty 
acid, whereby the surface of the colloidal calcium carbonate was treated, followed by drying and grinding. 
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Thereafter, 40 g of anthraquinone were added thereto, and the mixture was mixed in a Henschel mixer for 
10 minutes, thereby to obtain a filler for degradable plastics. 



Example 16 



2.4 kg of ground calcium carbonate with a specific surface area of 10 rrrtg and 48 g of ^mm salt of 
fatty acid were incorporated in a 10 I volume Henschel mixer, and m.xed for 15 m.nutes. To J£ *™J 
calcium carbonate whose surface had been thus treated were added 30 g of anthraqu.none and 30 g of 
TenTophen^e and the mixture was again mixed in the Henschel mixer for another 10 m.nutes to produce a 
10 filler for degradable plastics. 



Example 17 



75 



To 20 ko of a slurry containing aluminum hydroxide with an average particle size of 8 m.crons hav.ng a 
so ,ic ^Lnoent^tion S by weight were added 100 g of an aqueous 10% solution of a silane eoupl.no 
ao^nt and me mixture was thoroughly mixed, followed by drying and pulverizing. The resulting a.um.num 
Sdroxide dSd potder was incorporated in a 10 I volume Henschel mixer, and 50 g of anth raq u, .one was 
addeT and the mixture was stirred and mixed for 15 minutes to produce a filler for degradable plastics. 



20 Example 18 



25 



To 20 kg of wet synthesized slurry of colloidal calcium carbonate with a specific surface area ,o1 120 rrvVg 
havino a so«d concentration of 8% by weight was added a mixture in which 1 kg of corn starch and 40 g o 
anZqui o e were piously stirred' into 600 g of a 10% solution of a sodium salt of fatty ac.d to carry out 
the surface treatment. Drying and pulverization gave a filler for degradable plast.cs. 



Example 19 



1 2 kg of ground calcium carbonate with a specific surface area of 10 m*/g and 0.75 kg of corn starch 
M were incorporated in a 10 I volume Henschel mixer, and stirred and mixed for 20 m.nutes. To th.s were 
TdTed 35 g P ofa sodium salt of fatty acid and 30 g of anthraquinone. and the mixture was aga.n stirred for 
10 minutes f to carry out surface treatment, thereby producing a filler for degradable plast.cs. 

Example 20 

35 To 20 ko of wet synthesized slurry of colloidal calcium carbonate with a specific surface area of 20 m-Vg 
havina a old ^concentration of 8% by weight was added 1 kg of corn starch followed by thoroughly rt.rr.ng 
and mixing T ^t^st'y comprising" colloidal calcium carbonate and corn starch was added a m.xtor. »m 
whtch 2) 9 of anthraquinone was previously stirred into 600 g of a 10% solution of a sod.um , salt of fatty 

40 lid to carry out the surface treatment. Dryingand pulverization gave a fi.ler for degradable plasties. 

Example 21 

1 .2 kg of ground calcium carbonate with a specific surface area of 10 m*/g having 54 g of a sodiurr . sart 
45 of fatty acid added thereto was incorporated in a 10 t volume Henschel m.xer and m.xed for 1 0 m.nutes _to 
carry ouT surface treatment. Subsequently, 0.75 g of corn starch was added thereto and m*6. Hhj 
Henschel mixer for 20 minutes, after which 30 g of anthraquinone were added, and the m.xture was aga.n 
sti^rS and Txed in the Henschel mixer for 10 minutes, to produce a filler for degradable plastics. 

so Example 22 

1 kq of corn starch was incorporated in a 10 t volume Henschel mixer, stirred for 30 minutes, after 
which 20 g Ta sodium salt of fatty acid was added, followed by stirring for another 10 m.nu^ The 
surface treated corn starch and OOP were thoroughly kneaded in a we.ght ratio of 3.5 to produce a 
55 plasticizer for degradable plastics containing the effective component. 

Comparative Example 1 
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A filler for plastics was produced by adding 600 g of a 10% solution of a sodium salt of fatty acid to 20 
kg of wet synthesized slurry of colloidal calcium carbonate with a specific surface area of 20 m 2 /g having a 
solid concentration of 8% by weight and by stirring them to carry out surface treatment, and by drying 
pulverizing them. 

5 

Comparative Example 2 

2.4 kg of ground calcium carbonate with a specific surface area of 10 m 2 /g and 24 g of a sodium salt of 
fatty acid in a 10 I volume Henschel mixer were stirred and mixed for 20 minutes to carry out surface 
10 treatment. Drying and pulverization gave a filler for plastics. 

Comparative Example 3 

Talc with a specific surface area of 13 m 2 /g was used as a filler for plastics as it was. 

75 

Comparative Example 4 



To 20 kg of a slurry of aluminum hydroxide with an average particle size of 8 microns was added 100 g 
of an aqueous 10% solution of a silane coupling agent, followed by thoroughly stirring, drying, and 
20 pulverizing to produce an additive for plastics. 

Comparative Example 5 



To 20 kg of an aqueous corn starch slurry having a solid concentration of 4% were added 300 g of a 
25 10% strength solution of a sodium salt of fatty acid, and the mixture was stirred to carry out the surface 
treatment of the corn starch. Drying and pulverization gave an additive for degradable plastics. 

Comparative Example 6 

30 A master batch was produced by kneading 2.5 parts by weight of anthraquinone with 100 parts by 
weight of polyethylene resin. This master batch was ready for use for degradable plastics. 

Referential Example 1 

35 100 parts by weight of PVC, 50 parts by weight of DOP, 3 parts by weight of tribase, 3 parts by weight 
of a Ca-Zn stabilizer, 3 parts by weight of epoxidized soybean oil, and 45 parts by weight of each filler 
produced in Examples 1-10, 18-21, and Comparative Examples 1-5 were mixed by means of mixing rolls 
and formed into 1 mm thick plate. The plate was cut out into seven 10 cm square specimens in each case. 
These plates were embedded in a soil 10 cm apart from on the surface of the earth, and they were 

40 observed at intervals of 1 month, 3 months, 6 months, 9 months, 12 months, and 15 months. As a result, all 
the plates in which corn starch had been adsorbed via the surface treating agents in the respective 
Examples were almost completely degraded after 6 to 12 months, whereas in the plates from Comparative 
Example 5, though the degradation partially proceeded, the whole of degradation required over 15 months. 
With regards to the plates from Comparative Examples 1 to 4, no degradation sign was seen at all. 

45 

Comparative Example 2 

Resin pellets were prepared by kneading 100 parts by weight of polyethylene resin with 10 parts by 
weight of the fillers produced in Examples 11 to 21, and Comparative Examples 1 to 4, or with 10 parts by 

so weight of the master batch of Comparative Example 6, respectively, and molded into 30 micron thick films 
by the T-die extrusion. These films were cut into 10 cm x 20 cm specimens, and outdoor exposure tests 
were carried out for these specimens. As a result, the specimens from Examples 11 to 21 were degraded 
after 9 to 15 months, but in the specimens from Comparative Examples 1 to 4, no degradation signs were 
seen at all. With regard to the specimen from Comparative Example 6, while degradation was totally 

55 observed for 6 months, the specimen was not completely degraded, but portions which remained the shape 
was observed after 15 months. 

Referential Example 3 

7 
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100 parts by weight of PVC. 50 parts by weight of OOP, 3 parts by weight of tnbase, 3 parts by weight 
of a Ca-zn stabilizer 3 parts by weight of epoxidized soybean oil. and 27.7 parts by weight of each filler 
L^ncZp^e Examples 1-4 or 17.3 parts by weight of the additive produced '"Comparative 
ExCte 5 were mixed by means of mixing roils and formed into 1 mm thick plates The soH ^dd,ng 
tests were conducted for these plate in the same manner as that in Referential Exampk, 1 . In each case, the 
plate was only partially degraded or parts of the pellets remained un-degraded after 15 months. 



10 



15 



20 



Referential Example 4 



10 parts by weight of fillers produced from Comparative Examples 1 to 4 respectively or the master 
batch ^from Comparative Example 6 were kneaded with 90 parts by weight of polyethylene resin to prepare 
pe lets Tte pellets were further molded into 30 micron thick films by the T-die extrusion. The exposure 
tests were conducted for these films as in Referential Example 2. As a result, in each case, part of the film 
remained undegraded after 15 months. 



Referential Example 5 



100 parts by weight of PVC. 80 parts by weight of the p.asticizer conta.ning the de 9[*f"*^ e 
component prepared in Example 22. 3 parts by weight of tribase. 3 parts by weight of a Ca-Zn stabilizen 3 
Tarts by of epoxylated soybean oil. and 15 parts by weight of the filler produced in Comparafive 

Example 2 were mixed by means of mixing rolls and formed into a 1 mm thick plate. The so.l embedding 
tests were conducted for the plate in the same manner as Referential Example 1. As a result, t was 
confirmed that almost the whole body was degraded for 9 months. 

The results of Referential Examples 1 to 5 are shown in Table 1 all together. 

in the table the mark "® " represents "no change", "O" represents "white opaque, change into ye How 
and decrease in strength", A" represents partial degradation and modification, and "X" represents total 
degradation and modification. 
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50 
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A filler for degradable plastics comprising a filler used for plastics as a carrier substance, and effective 
biodegradable and/or photodegradable component(s) having been adsorbed on the surfaces of said 
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filler particles via a solace treating agent. 

2 The filler as claimed in Claim 1, wherein said filler used for plastics comprises an inorganic substance 
represented by calcium carbonate, clay, talc, mica, titanium oxide, and iron oxide. 

3. The filler as claimed in Claim 1, wherein said filler used for plastics comprises an organic substance 
represented by phthalocyanine green. 

4 The filler as claimed in Claim 1 . wherein said tiller used for plastics consists essentially of a carbonate 
represented by calcium carbonate and basic magnesium carbonate and/or a hydrox.de represented by 
aluminum hydroxide and magnesium hydroxide. 

5. The filler as claimed in Claim 1 , wherein said effective biodegradable component consists essentially of 
starch. 

6. The filler as claimed in Claim 5, wherein the effective biodegradable component contains in an amount 
of 10-200% by weight based on the filler. 

7 The filler as claimed in Claim 1, wherein said effective photodegradable component is one or more 
' components selected from among ketone, quinone, transition metal salts, oxidization accelerators, and 
photosensittzers. 

& The filler as claimed in Claim 1, which contains both the biodegradable and photodegradable 
components. 

9. The filler as claimed in Claim 1 , wherein said surface treating agent is a surfactant. 

10 A process for producing a filler for degradable plastics which comprises adding effective biodegradable 
and/or photodegradable , component(s) to a filler before or during the surface treatment of the filler w,th 
a surface treating agent thereby adsorbing the component(s) on the surfaces of filler part.cles. 

11 A process for producing a filler for degradable plastics characterized in that the effective biodegradable 
anSor photodegradable components are mixed with and dispersed in the surface treafng agent, 
thereby surface-treating the filler with said surface treating agent. 

12. A process for producing a filler for degradable plastics characterized in that effective "o^^le 
and/or photodegradable component(s) are added to an filler and adsorbed on the surfaces of the filer 
particles after the filler is surface-treated. 

40 13 A process for producing a filler for degradable plastics characterized in that an effective biodegradable 
component is mixed with and dispersed in a filler, followed by surface-treatmg. 

14. A process for producing a filler for degradable plastics characterized in that an effective ^egradable 
component is mixed with and dispersed in a filler, followed by adding a surface treating agent and an 

45 effective photodegradable component. 

15. A plasticizer for degradable plastics with an effective degradable components mixed and dispersed 
therein. 

so 16. A process for producing a plasticizer for degradable plastics comprising mixing with and dispersing in a 
plasticizer an effective degradable component. 
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© Filler for degradable plastics and process for producing the same. 

© In order to provide a filler for degradable plastics 
which can simplify the stages for producing a deg- 
radable plastic, give effective plastic-degradability, 
and stabilize the quality of the plastic article, the 
filler is used as a carrier substance and effective 
biodegradable and/or photodegradable components 
are adsorbed on the surfaces of the filler particles 
via a surface treating agent. 



Q. 

LU 



BNSDOCID: <EP 0509365A3J_> 



Rank Xerox (UK) Business Services 

(3.09/3.6/3.3.11 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 92 10 5951 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



A 

X 
A 



Citation of 



where appropriate. 



FR-A-2 220 623 (THE ASSOCIATED PORTLAND 
CEMENT MANUFACTURERS LTD.) 

* page 1, paragraph 5 * 

DATABASE WPIL 

Section Ch, Week 8130, 

Derwent Publications Ltd., London, GB; 

Class A82, AN 81-54031D 

& JP-A-56 067 371 (MITSUBISHI PAPER MILL) 

* abstract * 

EP-A-0 307 795 (MD-PAPIERFABRIKEN HEINRICH 
NIC0LAUS) . 
page 6, line 32 - line 40; claim 1 * 

FR-A-2 234 421 (THE ASSOCIATED PORTLAND 
CEMENT MANUFACTURERS) 

* page 6, line 20 - line 24; claims 1,3-6 
* 

FR-A-2 617 857 (ROTTERDAM MANAGEMENT 
SERVICES) 

LU-A-68 472 (REED INTERNATIONAL LTD.) 
page 2, line 31 - page 3, line 28 * 

FR-A-2 144 404 (STARCH PRODUCTS LTD.) 



,2,4,5, 
.10 



.2,4,5, 
9,10 



1,2,5,9, 
10,13 



1.2,4,5, 
9,10 



The present search report has been drawn up for all 



Relevant 
to< 



1,2,5,10 



place mltemxk 

THE HAGUE 



Date af caeajOettaa «f tie starch 

02 JUNE 1993 



CLASSIFICATION OF THE 
APPLICATION Out. CLS) 



C09C1/00 

C09C1/02 
C09C3/10 
C09C3/08 



TECHNICAL FIELDS 
SEARCHED (Int. CLS ) 



C09C 



VAN BELLINGEN I. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if cakes alone 

Y : particularly relevant if combined with aaother 

document of the suae category 
A : technological background 
O : non-written disclosure 
P : intermediate docament 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document dted in the application 
L : document cited for other reasons 



* : member of the same patent family, corresponding 
document 



BNSDOCID: <EP 0509365A3_L> 



